Eu 3+ -doped CaZrO 3 phosphor with perovskite-type structure was synthesized by the high temperature solid-state method. The samples were characterized by X-ray diffraction, scanning electron microscopy, fluorescence spectrophotometer and UV-vis spectrophotometer, respectively. XRD analysis showed that the formation of CaZrO 3 was at the calcinations temperature of 1400°C. 
Introduction
Since becoming commercially available in 1997, the white light-emitting diode (LED) has been considered as the * E-mail: zhouliyatf@163.com (Corresponding author) new generation solid-state light and has attracted much attention for its many advantages such as high light efficiency, good stability, adjustable colors and environmental friendliness [1] [2] [3] [4] . At the moment, one of the most convenient approaches to achieving white light is the combination of a near-UV LED chip (350-410 nm) with red, green and blue phosphors [5] . The red, green and blue phosphor materials currently commercially available for near-UV [6] . Unfortunately, the brightness of the Y 2 O 2 S:Eu 3+ red phosphor is much weaker than that of the green and blue phosphors. In order to obtain white light, the white LEDs are usually composed of a phosphor mixture of 80% red, 10% green and 10% blue. In additional to the above mentioned facts, sulfide-based phosphors are chemically unstable. Therefore, new and stable red phosphors are expected to be excited efficiently with intense emission under stimulation in the near UV irradiation range around 400 nm.
Recently, more investigations have focused on luminescent properties of rare earth ion doped perovskite-type oxides, based on the fact that they were extremely stable and could withstand extreme environmental conditions, which could be an outstanding property for applications [7] . Thus a number of ABO 3 -like compounds with the perovskite structure such as A (A = Ca Sr Ba)TiO 3 [8] [9] [10] [11] , SrTiO 3 :Al, Pr [12] , CaZrO 3 :Ln (Ln = Pr Tm Eu) [13] [14] [15] and BaZrO 3 :Eu [16, 17] had been studied and showed very interesting luminescent properties. As an ABO 3 -like compound, calcium zirconate (CaZrO 3 ) has an orthorhombic perovskite-type structure [18] . No studies on Eu 3+ doped-CaZrO 3 prepared by solid-state reaction have been reported so far. In this study, the solid-state reaction technique was explored to synthesize CaZrO 3 :Eu 3+ phosphor. The luminescence properties and the effects of doping concentration on PL were also investigated. 
Experimental

Preparation of CaZrO
Characterization of CaZrO 3 :Eu
3+ phosphor Powder X-ray diffraction (XRD, 40 kV and 30 mA, Cu K α = 1 5406 Å Rigaku/Dmax-2500X in Japan) was used to identify the crystal phase of the final products. Scanning electron microscopy (SEM, HITACHI S-3400N) was used to observe the particle morphology. Room temperature excitation and emission spectra were recorded on a HITACHI F-2500 fluorescence spectrophotometer. The UV-vis absorption spectrum was recorded on a UV-2501PC UV-Vis spectrophotometer (Shimadzu in Japan). The LED parameters were measured on an EVERFINE PMS-80 UV-VIS-IR spectrophotometer. All measurements of the phosphors were carried out at room temperature. phosphor. As shown in Fig. 2 , there was a slight sintering phenomenon due to the high calcination temperature. The shape of the particles is irregular with an average diameter of about 2 µm, which indicates that these micro crystalline phosphors can result in high luminescent intensities and the particles are fit to be used in fabricating the solid-lighting devices [19, 20] . in the host lattices, and the strong excitation at 397 nm is assigned to 7 The luminescence intensity of phosphors is always dependent on the doping concentration. Fig. 4 shows the effect of Eu 3+ -doped content on the intensity at the wavelength of 616 nm for CaZrO 3 :Eu 3+ powders with 397 nm excitation. It can be found that the emission intensity increases with the increase of Eu 3+ content and reaches the maximum at 4 mol%, and then decreases with 5 mol% doped-content, which indicates the concentration quenching. This quenching process is often attributed to energy migration among Eu 3+ ions. Usually, an over-doping concentration will result in the enhancement of non-radiative relaxation between the neighboring Eu 3+ ions. As shown in this study, the optimal mole concentration of Eu 3+ in Ca 1−x ZrO 3 :Eu phosphors can efficiently absorb ∼ 400 nm radiation and emit red light. All results indicate that this red phosphor could be a great candidate for the production of near UV InGaN based light emitting diodes.
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